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Abstract We studied the meterials by multiple regression analysis. the data were yearly 
tainfall, season rainfall, yearly average density of Meriones unguiculatus, monthly density of 
Apr. to May, Oct. to Nov. in the period 1981-1993 in the desert—grasslands in Erdosi. The 
conclusions were as the following: (1) Yearly rainfall especially in June to Aug. was a main fac- 
tor affecting M. unguiculaius population density. (2) The spring density next year could be 
forecasted by the autumn density this year and the rainfall of four seasons. And also, the au- 
tumn density could be forecasted by the spring density and the rainfall of four seasons. 
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1 INTRODUCTION 


The fluctuation of Meriones unguicufatus population was influenced by the rainfall in 
some extent. Mia et ai. (1982) proposed that the rainfall’was an important climate condi- 
tion affecting rodents. And Li and Zhang (1993) described that the annual rainfall was a 
main factor of meteorological phenomena affecting the population dynamics of them. 
However, the studying on relationship between the rainfall in season and the density of 
population of M. unguiculatus was lacked so far. Our study, based principally on the 
population data and the rainfall. and employing multivariate techniques, allowed us to 
recognize the relationships. 


2 METERIALS AND METHODS 


Sampling site was selected in Chabu Sumu in the Etuoki Banner and Bulage Sumu 
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in the Etuokiqian Banner. Inner Mongolia. It was located at 38° 10’ N to 39° N and 
106 ~ 42° E to 107° 45° E. The four types of habitats were divided according to the 
soil, topography and vegetation. First, the habitat was gravel high plain platform, and 
the dominant plants were Stipa breviflora and Cleisteogenes songorica. Second, gently 
sands, and Artemisia ordosica. Third, salt damp concave ground, and Katidium gracile, 
Nitraria sibirica and Achnatherum splendends. Finally, platform and Caragena tibetica. 

Density of M. unguicufatus was investigated in four habitats by the bowshaped clip 
method during 24 hours in Apr. to May (spring) and in Oct. to Nov. (autumn) in the pe- 
riod of 1981 to 1993. The area was fifty hectares or so every time. First, we stopped up 
discoverable mice holes in the field. Second, if it was opened the next day. we fixed a clip 
at it. Captured mice were collected every two hours in day, and duck and before dawn 
only once. In case we catched the mouse in some hole. and fixed clipe again and contin- 
ued did it. Here, we computed only the density of M. unguiculatus. The formula of it was 
the numbers of captured / sample area (ha). Let Mspr and Maut be the densities 
{/ hectare) in the spring and autumn in every year respectively. The precipitation data 
collected at Jila meteorological observatory in Etuokeqian Banner. The surveillance ra- 
dius of them was fifty kilometres. The division of the four seasons were from Apr. to 
Mar. for spring, June to Aug. for summer. Sep. to Oct. for autumn, and Nov. to Mar. 
next year for winter. Let Rspr, Rsum, Raut and Rwin be the seasonal rainfall respectively 
{Table 1). 

Table 1 Density of Aferrones unguicuiatus and rainfall in 1981—1993 





Year Monthly den- Yearly Mothly rainfatt(mm) 

sity(No 7 ha) rainfall 

4-5 10-1t Imm) 1-3 4-5 6-8 9-10 11-12 
198 06 27 218.1 4.6 34.4 136.4 41.6 imal 
1982 0.3 0.7 147.4 9.4 24.0 72.1 37.4 4.5 
1983 0.2 t3 198.2 15.2 529 78.6 50.8 07 
t984 119 3t 2 355.9 44 69.6 264-9 16.1 3.9 
1985 91.3 32.0 4172 0.8 88.3 228.7 98.0 14 
1986 317 29.6 203.0 lét 24.6 140.6 17.2 45 
1987 60.2 180 181.5 7.2 110 127.8 32.4 3.t 
1988 29.6 44.0 287.4 57 $7.3 196.9 20.8 6.7 
1989 54.5 130 350.4 22,5 65.6 179.2 64.3 18.8 
1990 09 19 274.1 27.1 426 158.6 43.5 23 
199ł 3.4 2.0 195.9 175 69.4 73.3 30.8 49 
1992 2.5 2.0 306.6 26.4 38.2 205.6 26.4 10.0 
1993 1.6 46 218.3 6.3 11.0 176.2 15.1 9.7 





First, let the annual rainfall be the precipitations from Nov.. this year to Oct., next 
year. and the annual density be the mean value of densities in Apr. to May and Oct. to 
Nov. next year, the linear regression equation 

{Annual density) = —29.145 0+0.191 3(Annual rainfall) (1) 
Test of significance was F=6.40> Fyo;(1,11)=4.84. The standard regression coefficient 
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equation was 
(Annual density)’ = 0.606 6(Annual rainfall)’ (2) 


Second, the multivariate linear regression equation of the monthly density of spring 
next year NMspr vs the rainfall in the four seasons Rspr. Rsum, Raut and Rwin this year 
NMspr= — 30.142 7+0.201 7Rspr+0.201 ORsum+0.333 3Rautt+0.278 6Rwin (3) 
Test of significance was F=2.54> F,>.(4.8)= 1.66. The standard regression coefficient 
equation 
NMspr’ = 0.205 5Rspr’+0.531 2Rsum’+0.309 6Raut’—0.140 6Rwin’ (4) 
Similarly, we had 
NMaut = -16.931 1—0.823 5Rwin+0.127 2N RsprH).189 8N Rsum+0.359 2N Raut (5) 
Test of significance was F= 4.80 > Fy g.(4.8) = 3.84. And 
N Maut = -0.419 2Rwin’H).128 8NRspr’+0.474 2NRsum’+0.348 1N Raut’ (6) 
Third, the multivariate linear regression equation of the density of spring next year 
NMspr vs the density of autumn this year and the rainfall in the four seasons 
NMspr = 36.675 040.877 8Maut+0.281 1 Rspr+0.045 3 Rsum—0.953 4Raut— 
0.645 3 Rwin (7) 
Test of significance was F=7.72> Fyo),(5,6)= 5.99. The standard regression coefficient 
equation 
NMspr' =0.715 1 Maut’+0.21 3 ORspr'H).093 ORsum’--0.728 9Raut’-0.258 4Rwin (8) 
Similarly, we had 
NMaut = -8.145 4+0.454 6N Mspr—0.550 9 Rwin+0.24] 3N Rspr+0.105 4NRsum— 
0.050 2N Raut (9) 
Test of sigificance was F= 7.57 > Fyq,(5,7)= 7.46. And 
NMauť = 0.563 8NMspr’—0.280 5Rwin’+).244 SNRspr’+0.263 4N Rsum’— 
0.048 6N Raut’ (10) 


3 RESULTS AND DISCUSSIONS 


It was known that, there were drought nine years out of ten in desert-grasslands in 
Erdosi. Therefore, the plant growth was influenced directly by annual rainfall. And the 
plants and its seeds were supplied as food for mouse in the region. Thus. food intakes of 
mouse population were influenced by the plants and seeds. As the correlation coefficient 
r= 0.606 6 between the population density and the annual rainfall (P <0.05), the yearly 
rainfall was a main factor affecting the density of rodents in some a great extent if we 
didn't consider the influent of the other factors, such as, the higher fecundity for mouse, 
epidemic of the plague epizootic, and so on. But, noticed that the yearly rainfall 
306.6 mm in 1992 was higher than the mean value X= 267.1 mm (7=27, in 1967-1993). 
However, the Maut this year and NMspr were lower. The reasons may be as follows. 


The lower Maut was affected by the lower Mspr, it was, lower spring density was harm- 
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ful to autumn reproduce, and NMspr was influenced by the Mawt. of course, this prob- 


lem should be discussed in wide range. 

Contrasting between (3) and (5). we knew. the spring density next year was influ- 
enced by the rainfalls this year (P<0.25), and the autumn density next year was influ- 
enced by the rainfalls of Nov. this year to Oct. Next year (P<0.05), and the former was 
less than the latter. Again seeing standard regression coefficient equations (4) and (6), (i) 
The spring density next year was positively affected by the rainfalls of Apr. to Oct. this 
year, and the autumn density next year was positively affected by the rainfall of Apr. to 
Oct. next year. And the most important factor influenced population density was the 
summer rainfall in four seasons, the next was the autumn. and the third was spring. (ii) 
The spring and autumn densities next year were negatively affected by the fall of snow in 
winter. It was, the population density of next year was lower (higher). if there was a 
heavy (higher) fall of snow. But, we noticed that the significance level (P<0.05) for equa- 
tions (3) or (4) was not obtained. The result showed that the other factors. such as, physi- 
ological factor, et al., influenced the Mspr. For all this, we compared mainly these rela- 
tions among the Mspr. Maut and the rainfall of the four seasons from of the situation 
point as a whole. 

As we knew from (7) that the spring density next year could be forecasted by the au- 
tumn density this year and the rainfall. The effect was significant (P <0.025, R= 0.930 3). 
The most important factors of influent of the spring density next year were the autumn 
density and the autumn rainfall this year from standard regression coefficient equaiton 
(8). 

And also, the autumn density next year could be forecasted by the rainfall from 
Nov., this year to Oct.. next year and the spring density next year from (9) (P<0.01, 
R=0.918 6). And the most important factors of influent of the autumn density next year 
were the spring density next year and the rainfall in the winter this year, spring next year 
and summer from (10). 

Finally, we pointed that the stepwise regression was omitted. In fact. the influents of 
factors were obtained by the standard regression coefficient equations (4), (6), (8) and 
(10). And. the relations between the rainfall and vegetation, and density and vegetation 
were not obtained for there were not been vegetation data. 


4 CONCLUSIONS 


The results of this study clearly indicated that: 

1. Yearly rainfall especially from June to Aug. was a main factor affecting M. 
unguiculatus population density in Erdosi desert—grasslands. The standard regression 
coefficient equations between the density of them and the rainfall were as the following: 

(Annual density)’ = 0.606 6 (Annual rainfall)’ (P<0.05) 

NMspr’ = 0.205 5Rspr’+0,531 2Rsum’+0.309 6Raut’—0.140 6Rwin” (P<0.25) 
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and 

N Maut = —0.419 2Rwin’+0.128 8N Rspr'+0.474 2N Rsum'+0.348 1N Raut’ 

(P<0.05) 

2. The spring density next year could be forecasted by the autumn density this year 
and the rainfall of Apr., this year to Mar., next year. And also. the autumn density next 
year could be forecasted by the spring density next year and the rainfall of Nov., this 
year to Oct., next year. 

We thanked Prof. Liu LF for correcting the English. 
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A ME ME 1981—1993 EAM AB IRS MH ER REM k. KM 
Meriones unguiculatus FIERE., 4—5, 10-11 HR RRMA, HAS TMASHHR. 
asl Fee: () EMA, KIERRE., ERMRBRM—-+E EAR, Hee 


PWWARRKRA BA 
CEEE) '=0.6066 CFE) ‘ (P<0.05) 
NMspr’ = 0.205 $Rspr’+0.531 2Rsum’+0.309 6Raut’—0.140 6Rwin’ (P <0.25) 
NMaut’ = -0.419 2Rwin’+0.128 8NRspr’'+0.474 2NRsum’+0.348 1 NRauť (P<0.05) 


Sth a PTR aD BUDE KSE, PRADA BEA RAEI; A, (D HE AE 
C4484 HERES Mek, TRE (P<0025), MEERR RABE ERR 
EMIF C4 11 HERE 10 A) MeN ARR (P<0.01). 
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